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FARM WATER AND PLUMBING SYSTEMS 
A complete water and plumbing system on a farm consists of several dif- 
ferent units. Rarely will an installation include all of the possible units, 
and some of the possible units will occur only infrequently. The following 
are the units most likely to be encountered: 


Pump 3 

Motor ; 

Automatic motor switch; 

Water storage tank; 

Automatic air volume control; 

Safety pressure release; 

. Water piping; 

Water softener ; 

. Water heater; 

10. Kitchen sink; 

ll. Lavatory; 

12. Water closet; 

‘13. Bath tub; 

‘14. Shower ; 

15. Laundry tubs; 

16. Fixture drains; orucl 

17. Soil or waste stack (vent and vertical sewage disposal pipe) ; 
18. House drain; 

19. Sewage disposal means; 

20. Grease trap; 

21. Dairy water heater; 
22. Watering troughs; 
23. Individual livestock drinking cups; 
24, Lawn and garden watering equipment. 
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Often a farmer will install only a portion of his complete system at a 
time. When this is done, he should be encouraged to first plan the complete 
system so that he may later merely add to what is already installed rather 
than having to replace parts of it. 


This manual is intended to give 4 general working knowledge of the vari- 
ous units involved. It is not instructions on how to make installations. 


Well Protection 


In some parts of the country, most farm wells are contaminated with var- 
j4ous colon bacilli. In all parts of the country many wells are contaminated. 
The source of these bacilli may be either men or animals, but their presence 
shows that undesirable waste materials are entering the wells. Absence of 
disease in persons drinking water from these wells is due to the fact that 
the men or animals whose waste products enter the wells are not carriers of 


disease organisms so that only harmless bacilli get into the water. Such 
‘wells are a health hazard. Farmers should be urged. to protect their wells 


from contamination before installing electric pumps. Many ordinances and reg- 
ulations require such protection before fluid milk can be sold by the farmer 
or before milk of the higher grades can be sold, 


Hee ih 


TPs : ‘ 
Sr iiers © #y 
"0 tment en saree 


Contamination enters wells from two Blt A the material includ- 
o surface water, and. (2) subsurface seepage. 


Surface material should be excluded by grading around the wold so that 
all surface drainage is away from it and by covering the well with a carefully 
built concrete curb and watertight seal around the pump pipe. WN» pump should 
be placed in a pit over the well unless good drainage for the Meet is provided. 


Subsurface seepage is a more complex problem. It may be of local origin 
in which case it is likely through the upper layers of the soil. As protection 
against this local seepage, the area for 100 feet or more around the well 
should be kept free of contaiminating wastes. Barnyards, chicken yards, etc. 
should be downgrade from the well, and the well should be cased watertight 
for at least 10 feet below the surface of. the ground. (See figure 1). 


Contamination which enters the ground water may travel in this water and 
make wells long distances, in some cases even miles, from the source of the 
contamination unfit for supplying’ drinking water. Contamination of thie sort 
can be determined only after surface or shallow subsurface contamination is 
eliminated by proper grading, curbing, and casing of the well. ‘The cure is- 
to eliminate the source of the contamination or to drill a new well which taps 
another source of underground water. Tracing these sources of contamination 
may be difficult. It is usually done by placing dyes in possible sources and 
seeing if the color appears in the water. in the well. Cesspools are rather 
common sources of contamination of the underground, water. Their use can be 
Justified only in very rare and unusual cases. pals 


Most health officials have facilities. for + testing well water for purity 
or have access to such facilities. : 


Health authorities are iad to recommend simple methods of disinfecting 
contaminated wells. , 


It is good practice to Aisingact every well before the water is first 
used, and after every time that the cover ils removed or the pipe drawn from 
the well. Taste, odor, or color of the water are not adequate indicators of 
its freedom from. disease organisms. 


In general, deep wells are safer sources of water than shallow wells. 
Water Systems 


The term "Water System" ‘as used by the commercial trades means the "pac 
kage" of units consisting of motor, pump, storage tank, and air and electric 
controls for this "package", el thoush some "systems" are sold minus the stor- 
age tank, and a few minus the air oeune control. 


Practically @ll electric water systems fall within three classifications: 
(1) gravity, (2) )“hydropneum tie , and (3) pneumatic. 


Gravity stems role ie ee : 


As the name implies, a gravity system is one in which the water flows by 
gravity through the pipes to the place where it is used. Such systems are 
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seldom used if electricity is available when the installation is first made, 
although, many, of, them are later converted satisfactorily to: electric opera- 
elon. Ins gravity system, the pump pumps the.water into anelevated storage 
tank from which it flows to.the various fixtures. The pump motor may be con- 
trolled by a float actuated switch in the elevated tank. The storage tank may 
be located on a tower, on a hill or in the upper. part of a building. .Systems 
operated by windmills are commonly of this type. Hlectric systems of this 
type are not sold as "packages " but are assembled by the farmer. 


Hydropneumatic Systems 


Thege are the most common electric water systems. The name is derived 
from the fact that the storage tank contains both air and water under pressure. 
In loose trade terminology these systems are often incorrectly called pneumtic 
systems. Ina system of this type, the water is pumped into an air-tight stor- 
age tank compressing the air in the tank above it. It is the pressure devel- 
oped by this compressed air which forces the water through the water pipes to 
the various fixtures. Systems of this type are sometimes , but not often; used 
with windmill and gas saan power. 


Some Err ouneind eis ayeicems substitute a small cast iron air chamber for 
the storage tank. Such systems deliver only a small amount, possibly a cup, 
of water before the pump starts. Sometimes they are referred to as direct 
connected systems. Advertising claims often stress the advantage of fresh 
water direct from the well for these systems. This is strictly a theoretical 
advantage, not being an important consideration in actual-use, They are some- 
what cheaper in first cost because of the absence of the storage tank, but they 
require more frequent motor starting using more electricity and producing great- 
er wear. The use of direct. connected systems for general farm: purposes should 
be discouraged, although there are situations, such as summer cottages where 
they are subject to only limited use, where these systems may be desirable. 


Pneumatic Systems 


Pneumatic Systems, as the name implies, are air operated systems. From 
an air compressor and an air storage tank, air is piped into the well where it 
operates a special submerged air operated pump. When a faucet is opened any- 
where in the water system, the reduced pressure on the water in the pipe allows 
the pump to start operating. No water storage tank is used with these systems. 


These systems are relatively expensive. They are little used on farms. 
They are appropriate for rural garages and other places where compressed air 
is needed for other purposes--the one air compressor serving both the water 
system and the other purpose. They are also well adapted to country estates 
and some farms having several wells since one air nt Alaaete will serve all of 
the wells. 


Pumps Zit 
Different manufacturers vary the design of their pumps considerably, but 


certain features are essential and consistent throughout all of them. Water 
system pumps are divided into two groups: (1) shallow well, and (2) deep well-- 
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on the basis of the physical behavior of water, and into, seven types: (1) ~ 
reciprocating, (2) turbine, (3) centrifugal, (4) rotary, (5) jet, (6) differ- 
entiel, and (7) pneumatic-- on the basis of their design. 


Shallow well pumps 


In general, the dividing line for determining the selection of a shallow 
well or a deep well pump is a depth to water of about 22 feet. A shallow well 
pump functions by removing the air pressure from the water inside of the pump 
pipe. The normal atmogpheric air pressure on the water in the well outside of - 
the pump pipe then. forces the water up in,the pipe. 


Normal atmospheric pregsure at sea level is about 14.7 lbs. per square 
inch. One foot of water exerts a pressure of about 434 lbs. per square inch. 
Thus, if the pump were capable of removing all of the air pressure from within 
the pump pipe a shallow well pump should lift water about 33.9 ft. . However, 
no pump is capable of doing this. In practice, the practical suction lifts 
of pumps vary from about 15 feet to 28 feet, with 22 feet being a good prac- 
tical overall figure to use until a specific pump is selected. These figures 
are based on pressures at sea level. As elevation increases the atmospheric 
pressure decreases and the suction lift of pumps correspondingly decreases. ~ 
The following table gives the maximum practical suction Lift of pumps at dif- 
ferent altitudes based. on 22 feet at sea level. . 


Altitude Above Sea Level Suction Lift of Pump 
Sea level 22 CG 
1,320 ft. (1/4 mile) aries 
2,640 ft. (1/2 mile) 20.) fox 
3,960 ft. (3/4 mile) 16 ft: 
5,200 Pts 1 save) UURt. 
6,660. ft. (lf mile) 16 ft. 
753920 ft. (le mile) Lovet. 
10,560 ft. (2 miles) | 14 ft. 


Shallow well pumps are usually cheaper than deep well pumps. They are 
entirely satisfactory in locations where the water level is never deeper than 
has been indicated in the table above. They do not need to be located direct- 
ly over the water supply. 


Deep Well Pumps 


Deep well pumps are used where the depth to water is more than 22 feet 
(See table under Shallow Well Pumps). They differ from shallow well pumps in 
that the actual pumping mechanism is lowered into the well so that it is with- 
in 2e feet of the water. (This mechanism is usually submerged in the water) .’ 
The driving mechanism (known as the pumping head) must be adapted to the depth 
of the well and the volume of water handled, and, for the reciprocating and 
turbine types, must be located directly over the well. This frequently re- 
quires the construction of a pump house or pit over the well for the protection 
of the machinery, 
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Pp neice. ae a ges or “plunger * in ‘a Ter ision noe 
ith » an appropriate. set of valves. Figure 2 and 3. illustrate common 
cating pumps. Figure 2 illustrates a shallow well pump which is also 
ole acting pump since— each end of the cylinder pumps water independently — 
ae end. As the plunger moves to the right, water is drawn in by 
ough the Lower left valve and forced out through the upper right valve. 
¢ moves to the left, water is drawn in through the lower right’ valve and 
ad out through - the upper left valve. The air chamber serveg as a cushion ‘, 
thing out the flow of water from the pump. Figure 3 illustrates the cyl-. 
x Ce deep well reciprocating pump. This cylinder would be lowered into 


As the gets moves up in the Bayes ss -the plunger valves closes, 
ae 


eer particular ps ageamt Pbemmatse 3 cylinder from which the a 
‘This is known ace 


n open eae cylinder. Closed end cylinders are larger. nae the well pipe 


rhea well Pipe must be "pulled" and the cylinder disassembled to re-_ 
eee end Ree a are commonly used in very deep wells 


| 


wee pumps are built both as eae well and deep well pumps although 
he. smallest deep well ones. are usually too large for ordinary farm water sys- 
ems except for installations requiring very large quantities of water. A 
urbine pump functions by sweeping a series of vanes at high speed beside @ — 
narrow water channel. They are sometimes spoken of as being modified centri- 
fugal pumps. Although there is close similarity to centrifugal pumps in their 
mechanical construction, their. Be action is quite different. 


Figire: b “illustrates a fib Ge pump. 
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, irbine pumps for farm water systems are made by several TMeGR PAG Tan enee 
ey are particularly smooth in operation. Dirt or fine sand in the water 

: auses the closely fitting surfaces in them to wear very rapidly. When they 
are used in situations where dirt or sand may be in the water they pump, hoy 


aa ee ae ae Pee UC by very fine screens. 
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as ssteitice! Pumps. Ray Ne i 


. conan riae pumps function by Paea tne the water within a circle. This 
Biro. the water to the outer edge of the circle where the pump outlet is lo- 
cated and leaves a vacuum at the center of the circle. The pump inlet is at 
| the center. | Figure 5 illustrates a centrifugal pump. Until the development 

t: ‘Jes. ‘pumps pao the last decade, centrifugal pumps were rarely used with. 
ar They are now. ee used eit Jets and in some cases 


es 


without jets. In general, they are adapted to handling large volumes of water 

at low pressures and very special designs have been necessary for them to op- ; 
erate at the pressures used. in water systems. They are very smooth in opera- 
tion, in this respect being Like turbine pumps. They are not self priming 
although a few manufacturers. are equipping them with air separation devices 

so that when they are once primed they can handle some air with the water 


without losing their prime. 


Rotary Pumps 


Rotary pumpe consist of two gears running together. Water is carried be- 
tween the teeth on the outside of each gear but cannot return between them be- 
cause of the meshing of the teeth, A rotary pump is illustrated in figure Oi 
Pumps of this type are not. now as common on, farm water systems as they were a 
few years ago, but they are still supplied by a few manufacturers. They are 
more frequently used in pump ing from cisterns than from wells. The popularity 
of these pumps hag decreased for two reasons--(1) a little wear on the rotors 
or housing reduces their pumping ability considerably, and (2) inexpert taking 
apart and putting together may cause them to stop working, since the plate 
covering the face of the rotors must fit closely enough to prevent water from 
leaking between it and the rotors but still must not bind against the rotors. 
These pumps are most likely to be found on the cheaper systems and can give 
good service on relatively low water suction lifts when used by farmers who — 
understand the close adjustment necessary when for any reason the cover plate 
ie removed and replaced. 


Jet Pumps 


Jet pumps are relatively new. They became generally known in the late a 
1930's and'now have become the most popular type of pump. To understand their 
operation, it is necessary to realize that a jet pump is never used alone but 
always in connection with a pump of some other type. It is the Wctneta te ol OT: aaa 
these two pumps that, is commonly known by the trade as a "jet pump” or "ejec- 
tor pump”. The other. -pump of the combination is most commonly centrifugal, 
although many are turbines and a few are reciprocating. Any shallow well 
pump--reciprocating, turbine, centrifugal, or rotary--can be converted to a 
"jet pump” by adding the jet pump portion of the combination. Some of the 
first jet pumps to appear on the market were merely attachments for any shal- 
low well pump and their purpose was to convert the shallow well pump to a deep 
well pump. Jets are now used in some shallow well pumps to increase the suc- 
tion lifts of the pumps and to increase the pressure which the Bes can develop. ° 

Figure 7 illustrates a jet pump. Water under pressure from the ' ‘pump" 
outlet passes down the drive pipe and is forced at high velocity through. et 
Jet nozzle and venturi. As it passes through the venturi this jet of water” 
draws additional water up through the foot valve and forces it up the dolwere 
pipe to within the suction lift of the shallow well pump at the top. The jet 
nozzle and the venturi must be adapted to the depth of the well, 


There are two types of "jets" kmown respectively as double pipe jets and 
Single pipe jets. The illustration shows a double pipe jet and thie is the one 
used when the well is large enough to admit two pipes. The single pipe jets 
are used in drilled wells not large enough to admit the two pipes of the double 
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Differential Pumps 


ee jets. They differ from the double pipe jete in that only one pipe with 


the entire jet assembly on the end of it is lowered into the well where the 


_ jet assembly is expanded to make a water tight seal with the wall casing. . a 
The well casing itself then serves as the drive pipe. Frequently, the s ingle 


pipe jets are Ikmown as "packer" jets because the arrangement on the jet body 
which expands to make the geal with the well caging is called a packer. 


Contrary to the ideas of come enchanted ic inctensane te they" jet pump” is 
not a universal substitute for other types. It is a versatile pump, but there 


are situations where other pumps are equally. satisfactory or to be preferred. 


Jews range of superiority is in wells where the depth to water is between 22 © 
feet and about 80 feet, particularly where it is not desirable to locate the 
“driving mechanism directly over the well. .In shallower wells, the "old-fagh- 
‘foned" shallow well pumpe are equally satisfactory. Whilé jet pumpe are us- 
ually recommended by the manufacturers for depthe to water of 120 to 150 feet 
and at least one of them will operate at depths to 300 feet, their efficiency | 
of operation falls at these greater depths to such an extent that farmers are 
usually well adviged to use the "old-fashioned" reciprocating deep well pumps 
when the depth is more than 60 feet. One big disadvantage of the jet is the 
seeming mystery of its operation to the average pump service man. Many of 


these service men locate troubles by blundering hit-and-miss methods. 
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A differential pump is merely a modification of a simple reciprocating 
pump in such a way that the pump delivers water on both strokes of the plunger 
thus producing a more even discharge. It is a double acting pump and is used 
mainly in deep well systems. The differential cylinder may be built into the 
main cylinder,. may be mounted on top of the main cylinder. or may be mounted 
in the driving mechanism at the top of the well. For simplicity of illustra- 
tion, figure 8 shows the differential cylinder mounted on top of the main cyl- 
“inder although this type of construction is more common in windmill and hand 
pumps than in electric pumps. . Both the differential plunger and the. main plun- 
'ger are attached to the pump shaft and move together. As the plungers move 
upward, the main plunger draws water through the foot valve and lifts the water 
above itself--some of this water going into the differential cylinder and some 
out of the delivery pipe. As the plungers move downward, water in the lower 
part of the main cylinder is forced through the plunger pies keeping the en- 
tire main cylinder full and the water being forced from the differential cyl- 
inder is forced out through the delivery pipe. The air in the air chamber. 
merely acts as a cushion ee ee out the discharge of water through the deliv- 


ery pipe. 


Air Pumps 


Air pumps are used only on pneumatic systems and, therefore, they are 
rather rare in farm water systems. Their mechanism is a ee complex. 
Essentially, these pumps consist of closed chambers with appropriate pipe 
connections and complicated systems of valves. They are submerged in the 


water in the well. When the pump is full of water, a float actuated system 


of valves closes the water inlet, closes the air exhaust opening, opens the — 


valve to the discharge pipe, and opens the valve which admits air from the air 
compressor. The compressed air then forces the water in the pump into the 
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discharge pipe. Another float and valve arrangement then closes the valve 
which admite air from the air compressor, closes the valve in the discharge 
pipe, opens the air.exhaust opening so that the air in the pump escapes into } 
the well, and opens the water inlet opening so that the. pump; again fills with 
water. The pump continues to pump water into the distharge pipe as long as 

a faucet anywhere in the water system is open. - It stops pumping when all 
faucets are closed so that the Sane ta air cannot’ ates more water into 
the discharge pipe. Bon 


Gs Motors 


Split phase, capacitor, and repulsion-induction motoks are all used on 
farm water systems. It is questionable whether the split phase motors are 
desirable, and, when they are used, the motor is larger than is needed for 
the operation of the pump after it is started. Reciprocating, rotary, and 
differential pumps start under full load and therefore repulsion-induction 
motors are most desirable with these types. Turbine and centrifugal pumps | 
pick up their load as they gather speed and are therefore more adequately 
equipped with capacitor motors. Reciprocating and differential pumps are 
usually belt driven while the rotors in turbine, centrifugal, and rotary 
pumps are usually mounted directly on the motor shafts. 


All farm pump motors should be equipped with automatic or manually reset over 
load protection. This is an important point that has been overlooked by many 
manufacturers. pis 


If the electric service to the pump is from the yard pole; the pump will 
continue to operate when fire iene the wiring me the house. 
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Wekeneie Motor cuatihes' 


Electric "water systems" commonly. come. equipped with an automatic switch 


| for stopping and starting the motor. .This-switch is operated by the pressure 


in the storage tank but ig usually.mounted on the frame of the pump. If the 
storage tank and pump are located side by side, a small copper tube may lead 
from the tank to this switch. ‘Perhaps, ‘more commonly the switch is connected 
to the delivery pipe from the pump by a small copper tube so that it receives 
the pressure of the storage tank indirectly through the delivery pipe. The 
Switch ie usually adjusted so that it turns the motor on when the pressure 

in the tank decreases to 20 pounds and turns it off when the pressure reaches 
4O pounds. Some of them are adjustable so that this range in pressures can 

be changed ‘but it is very rare that this is not a satisfactory range. 


Water Storage Tanks 


Hydropneumatic water storage tanks come in a wide variety of sizes vary- 
ing from about 12 gallons to several hundred gallons capacity. As a general 
rule, the 2 gallon size is the smallest that should be recommended for gener- 
al farm use. If there is a dairy herd of 10 or more cows or if the water is 
to be Mead for garden watering, at least an 80-gallon tank should be used. 
Small pumps pumping from wells that is ee water slowly need larger tanks than 
adequate wells with large pumps. 


Sate 


1t 10° gall n of water after the pump stops eer 
ad of air in. the. tank is maintained Py sine | on 
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oe or ieee valve should be placed in the outlet of the ta 
t water may be shut off when, for any reason, it is necessary to 
repair anywhere in the water piping system, and, unless the tank is. 
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amet a gate valv or a check. valve should be reer the pump eo the 5, 


eae, can be re epatred without: draining the tank. aN 
his Ng " : 7 f a! ne 
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"Automatic “air Notun bonteales 


‘all times, oe hs a certain: amount of. air Aeneas (not mixed) 
When-air, pre gureion water is’ increased, as it is when the water ig 
ed in a ydaropneumatic tank, more air dissolves in the water. This means — 
hat con inually the air in the “hydropneumatic tank is passing out with the 
ras it: ig withdrawn. If the system is to continue to operate properly 
be eae to i daee™ this lost air in the tank. This is done in 


; ae aah ay Dee ‘ F 
Jeep well on erating anet aiprerential pumps. are usually eat eee with 


arate cylinder which pumps air with the water into the tank whenever the et 
This: provides an excess of air. The surplus air is then released oa i 


f m the tank by a valve controlled by a float in the tank. Figure 9 is 4) 7 
diagramatic - illustration of this type of air volume control. | 


oe) Manic needs additional Airs “This type. ee air volume control 4s “diagr: 
matically a iustrated. art crack 10," wus ek ee 


‘The other device is a combination ‘of ‘an aspirator and an air poets 


“pirator is on the suction Bide of the pump the cue is” 
gide by the suction of the pump whenever . the pump starts, 


through a small valve, into the housing on the other side of the alae 


When the pump stops, the suction on the diaphram is released and it ret 
to its original position forcing a "shot" of air into the tank, : 
at  pirator is on the discharge side of the pump the diaphram is pushed to. or 
_ side by the pressure in the discharge pipe. each time the pump starts, forcing © 
ee "shot". of air. from the other side of the diaphram into. the: tank, (When the 


s space on one side of it with air, ‘Thus the aspirator puts one “shot” of 
- air into the tank each time the pump starts and stops. The excess. air is 


“the side of. the: tank, Figure 1 illustrates | an saepirator. 
safety Breasurs Releases, 


Mos) DaLeLy pressure planes axe needed on water systems for ao reasons- 
(1) the motor control switch may fail to function and. the pump continue to a 
run until it develops dangerous pressures, and (2) the hot water heater may 
{ _ overheat, developing dangerous steam pressures in the system, All types oO Auge 
‘pumps except centrifugal (including centrifugal jet combinations) are capa a 
on developing dangerous pressures if the “pump is ae shut off, coe 


: where Suet cannot be isolated from the pumps by Seed Such a release fe 
commonly sold with the syStem 4s a part of it but must de patent! in the 
Piping at the time the eens is installed, cas! 


alk 


Vat 

f water heater, This is tremendously important because athen oeoeetan a from 

_ overheated water heaters can cause great devastation and often take - lives. 
These release valves do not ordinarily come with the heaters but, inane eae Me 
bought separately, ren tes 3 
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ow from a pipe depends on the pressure 
hich this pressure raises it, roughness of 


Walon 
the size of the pipe, the length of the 


( 
| 


Height That Water Is Raised | 


Each foot of water developes a pressure of about .434 pounds. Thus 20 


ds of pressure in a storage tank will raise water a maximum of 46.2 feet. 
alculating the flow of water through pipes, it is necessary to subtract ns, 
pressure resulting from the height to which the water is raised above va 
storage tank from the storage tank pressure to determine the effective a 

ssure causing the water to flow. 


yehness of Interior Pipe Surface 


There is friction between the water flowing through a pipe and the wall 
the pipe. Pressure is required to overcome this friction. The rate of 
ow of water through a pipe becomes constant at the point where the pressure > 
quired to overcome this friction equals the available pressure. Common 

pes are either steel or copper. Of these two, copper pipe is the smoother 
ad, therefore, smaller copper pipe than steel pipe will deliver water at a 
pecified rate. As pipe gets older, the interior surface becomes rougher. 
For this reason, all estimates of the rate of delivery mst be based on the Bik: 
assumption of new pipe at the time of installation or the average condition of ae 
pipe after it has been in use a certain number of years--say, 10, 15, or ©5. ee 
This causes considerable variation in estimates unless this condition is speci- 
fied, Tables of pipe friction are included under the discussion of pipe fit- 


tings and size and length of pipe. ~ 


pe Fittings and Size and Length of Pipe age Teel 


ss Most calculations of the amount of water that will flow through a pipe 
are based on tables of water friction in the different sizes of pipes. Some . 
calculations are based on new pipe. Installations based on these calculations 
411 not deliver the calculated quantities after the pipes become old, Other 
alculations are based on average pipe of a specified age, such as 10 years, Ltt 
5 years, or 25> years. Such installations will deliver more than the cal- 
culated quantities of water when the installations are new, The tables given 
below are~based on ordinary iron pipe such as may be present ater “Let to #5 
years of service and on new copper pipe. Copper pipe does. not usually roughen 
as much with age as does with pipe. For new smooth iron pipe, the friction © ms 
will be about 75% of that given and for 2} years old iron pipe will be about 
20% greater, Tables of this type may be given either in terms of loss Of ag 
pressure in pounds per square inch or in terms of “loss. of head" in feet, Con-. 
- version from one method to the other is easy if it is remembered that one | 
pound of pressure equals 2.31 feet of head (depth of water) or one foot of 
head equals .434 pounds of pressure, These tables are most commonly given in 
terms of "loss of head" so that is the terminology used below. 
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ae Roden Pipe eericigl approximate in many installations the condition of 


rdinary iron or steel pipe Arter, it has’ been in use 20" 15 years. 
Satie of water in: an elbow, tee, globe valve or paueet may be assumed. Oa 
1 that in 10 feet of straight pipe. Friction in gate valves, couplings, and 
ion may ‘be neglected, A more exact evaluation of friction in “hare fittings” 
ee in most DeGrge. clan. but this assumption is accurate 


Pressure in the storage -tank varies. from 20. pounds to-ko. pounds; - How. * & 
fast will water flow through iron pipe into.a stock tank on the same iepad as 


the storage -tank: through. 142.-feet. of. 3/4 inch. pipe, three 90. degree. elbows, 
and one faucet? ie 


Calculation: 
Average pressure in tank ( er) = 30 pounds 
30 pounds pressure = 30 x ¢.31 or 69.3 ft. of head to - y, | 
overcome friction, oe 4 re 
Three 3/ " 90° elbows’ = 3x 10’ or 30 cia op pipe. (friction equivalent) ; ae 
One 3/4" faucet | 4 edie ft. pipe. | 
Pipe (3/4") = ; “ike eo 
Equivalent 3/4! " pipe ee - 82 ft, 


Ft, of head to be Lost. through friction per 100 ft:-of pipe(9.3) 
38.07 ft. ie nee Be ee 


Flow into stock tank (See Friction Table for gal, per min, . 
through 3/4" pipe with 38, Ofer Are = 9 gal, es ae eer 


Example Io. 2 
Pressure in the storage tank varies from 20 pounds ‘to XQ) ‘pounda! What | 
size iron pipe shall be used to produce a flow of 5 gallons per minute from os 
the bathroom lavatory faucet if there will be hO feet of pipe, 3 elbows, and F 
one globe valve in the pipe line, and the lavatory faucet is 10 feet. above | 
the storage tank? 
Calculation: 
Average pressure in tank (20+40) = 30 pounds 
age p (ats) 30 poun , 
30 pounds pressure — 30 x 2.31 = 69,3 ft. of head Cay 


Feet of head required to lift water to 
faucet is 10, 


_— ——— 


Feet of head available to overcome friction 59,3 


Lay 


Friction in three elbows = 302 ft. of pipe 


Friction in one globe valve s LOD EU Of pipe 
| Friction in 1 faucet = LO ft. of pipe 

Pipe cae ho ft. 

Friction equivalent K 90 ft. of pipe 


Equivalent ft. of head available per 100 ft. of pipe 


Ce x 100) = 65.9 


Size of pipe necessary (See Friction Table for 5 gal. per min, 


and 65.9 ft. of head) — 3/4" 


Note: 1/2" pipe would furnish a little over 4 gal. per min. 
in this Phere been since at 4 gal. per min. only 
60 feet of friction head ould be used. Since pipe will 
not furnish the required quantity, 3/4"pipe mist be used although 
it will furnish over 10 gal. per min. with 63.6 feet of head 
friction loss. 3 
Example No. 3. 


Pressure in the storage tank varies from 20 pounds to 40 pounds, A 1" 
pipe leads from the storage tank and supplies water for the kitchen sink, the 
bathtub, and the bathroom lavatory. The pipe to the kitchen sink branches off 
through a tee in the 1” pipe 42 feet from the ‘storage tank and the 1" pipe con- 
tinues on to serve the bathroom fixtures, There are three elbows in the 1” 
pipe before it reaches the branch to the sink. From the tee in the 1" pipe 
to the faucet at the kitchen sink there is 33 feet of pipe with four elbows. 
The sink faucet igs 15 feet above the storage tank. What size pipe will be 
necessary to the kitchen sink in order that 5 gal. per min. will flow from 
the sink faucet when 10 gal. per min. are flowing into the bathtub and 5 gal. 


per min. are flowing into the lavatory? 


Calculation: 
ees: 20 + 40 pelea ines | 
Average pressure in tank Ce Va 30 pear en i ae 
30 pounds pressure = 736 boa 31 69,3 ft. or head 


Feet of head required to Lift 


water to sink faucet aS Hs 
{ 
Feet of head available to OV OP mites Gaus 
come friction Siig Fi 


Friction in 3 elbows in 1" Pipe 30.7, Or pipe, ae ee od 


1" Pipe | “ee ft) Ge pipe 

Friction equivalent of 1" Pipe = 72 ft, of pipe 

Loss in head of 20 gal, per min, through’ 1" pipe (from friction 
table) (.72 x 43).. 30196 fe, . ee 


Head remaining to overcome friction in pipe to sink 


(54.3 - 30.96) = 23, 3h ft. 


Friction in 4 ore be, Lites * Mi 50 ft. of pipe 

Friction in faucet at sink i 1O\ft)) 

Pipe to sink 33 2 

Friction equivalent of pipe to = 
sink 23:24, 


Equivalent feet of head available per 100 ft. of pipe 


(23.34 x 100) _ 25.1 
Bs: 


Size of pipe necessary (See rails Table as 2. gal. per 
min, and 25,1 feet of head) ~ 3/4" 


tak 


Note: Lo" pipe would require “92 vig aeons head’ to overcome y 
the friction, Only 25.1 feet is available, There- : , 
fore if " pipe would not supply the needed water 
so larger pipe must be used, 3/4" pipe would do 
it with 13 feet available to overcome friction, 

The actual amount supplied through the 3/4" pipe 
will be about 7 gal. per min,, as 7 gal. ber min, 
would require 25 ft. of head, 


aaa ope 


Water Softeners 


Many farm families are accustomed to using hard well water for 
drinking, and soft cistern water for washing. They want to continue 
to have both hard and soft water available after the electric water 
system is installed. This can be and frequently is done by install- 
ing separate water systems for the weil and for the cistern. If the 
well is adequate, it can also be done by discarding the cistern and 
placing a water softener in the well water system in such a way that 
water to the faucets that are to supply soft water will pass through 
the softener. This is frequently cheaper than installing a separate 
. system for the cistern water, 


Water softeners are simple machines and the cost of operation 
is negligible. The simplest ones consist of a tank similar to a 
range boiler in appearance filled with a special sand known as Zeo- 
lite, As water passes through the Zeolite, the various calcium 
and magnesium compounds that make the water hard are removed. After 
a period of operation, the Zeolite will absorb no more hardness from 
the water. Common salt is then placed in the softener and washed 
slowly through the Zeolite and discarded. This removes the calcium 
and magnesium compounds from the Zeolite leaving it ready to soften 
the water again, More expensive softeners have a second tank which 
is filled with salt brine, These softeners are regenerated by open- 
ing certain valves and closing others so that some of the brine is 
forced through the Zeolite. Tah ch 


Both natural arid synthetic Zeolite are available. They vary 
somewhat in their composition, some of the synthetic ones being 
capable of removing iron and other compounds as well as calcium and 
magnesium compounds, “eee 


Distributors handling water softeners will analyze water samples 
and recommend the type of Zeolite most suitable to the particular 
water, 


Water Heaters 


Water may be heated by an electric water heater, by a range 
boiler and a water front or back in the kitchen range, or by several 
other means, Only electric and gas heaters are thermostatically 
controlled so that they keep hot water at the right temperature 
available continuously without close attention, 


os be ee 


Electric storage water heaters are made in several sizes. 
The 30-gallon size is very common. However, larger sizes are 
desirable, They make a larger quantity of hot. water available for 
laundry purposes’ ‘and other needs for considerable hot water. Many 
farm families would be well advised to choose a.heater of about 
80 gallons capacity, The difference in operating cost of the 
larger sizes over the smaller sizes is negligible. Some. electric 
heaters are equipped with one thermostat and one heating element | 
while others have two thermostats and two heating elements, The . 
latter-are to be preferred, Commonly one element is 1, 500 watts ° 
capacity, while the other is 2,500 watts capacity--the | larger one 
being in the top of the tank and the smaller in the bottom, When 
only,\a small amount of water is drawn from the heater, how water 
remains in the top of the tank and only the lower element comes 
on to heat the cold water that has come in, When larger quantities 
are drawn so that the whole tank is cooled, the. YRPEP, ee 
element comes on, 


ata iat, 

On some heaters, the thermostats are independent! ef each other 
while on others they” are interconnected so that,.only. one heating 
element may be heating at any one time, The. interconnected ther- 
mostats are used ‘where it is necessary to limit the load on the 
Beene system to the e 1200 watt unit. 


If. the well water ‘is very cold, it may Bo. desirable to pass 
it through a tempering tank before it enters the heater. Commonly 
range boilers are used for tempering tanks and they are placed 
somewhere so that they will pick up some heat. .Thig will reduce 
the amount: of " electricity necessary to heat the water.. 


It is desirable that the heater be located BO ‘that ane hot 
water pipes from it to faucets are as short as practical, The 
water in these pipes cools when the faucets are closed and short 
pipes will make it necessary to draw less. cold water from the. 
faucet before hot water comes, The heat lost from the water in, 
these pipes is wasted electricity. The pipes may be insulated, 
but usually the faucets are opened so infrequently that the water 
cools even though there is insulation-on the pipes. Unless the pipes 
are very long, insulation is seldom justified, 


Kitchen Sink, Lavatory, Water Closet Bath Tub and Shower “ 


The selection of these fixtures. is largely. a. matter, Tap personal 
preference, 


ieee 


ee hee are. Vad tater iy operation and 
r than some other By pees en 


“shower: have salt application, ¢ on farms than in practically 
af other home. “Many farm homes have showers over the bath tub as 
— do city homes , but there is also need for a shower in the basement, 
ee work aes or es some other building where the farm workers 


we 


ae ‘table under - Laundry Tubs for rates, of ee flow 5O: fixtures). 


b 


inary Tubs 


Laundry tubs are heavy equipment, In a well organized farm — 
home, they have a fixed place and are not moved. Also decoration 
beyond simple neatness ig of little consequence. There is no rea- 

son why many farmers cannot make them out of concrete although most 
_ farmers may prefer to buy them, Their location should consider — 
aes ibd og ag access to the hot and cold water auE de 

‘ The “table Velow: gives | common Peto of water flow to the faucets 

Hot. various 3 fixtures. 


oats RATES OF WATER FLOW 


oh an 4 


‘Fixture oe 2 5a . Rate of Flow 


Bath Tub ieee eh ie LO gal. per minute | 
Lavatory 5 gal. per minute 
Water Closet Tank reali Wee Sain g 
Shower Re a ; ihe enka “ayn 
Sink Se 10 c 
ee Garden hose (3/4") BS 
‘Through Garden hose. /a") 4 


FIXTURE DRAINS “ i 


The drain from a pletiee loads from: ‘the fixture: ‘to the soil stack : 
or house drain, . Ne a ee ‘ 


Every drain must include a trap, The purpose of nie trap is 
to prevent sewer gases from getting into the room, Water closets 
have the traps build into them, but in all other fixtures the traps 
must be installed beneath the fixture. A special trap known as a 
drum trap is used on the bath tub. This ttrapis installed with 
the top clean-out opening flush with the floor, Other fixtures use 
S traps or P traps which receive: their names from the similarity of 
their shapes to the alphabetical letters... The drain from a P trap . 
enters the wall back of the fixture while the drain from an S trap 
enters the floor beneath the fixture. Anti-siphon traps may be 
either of the S or P type. They are sometimes installed as a sub- 
stitute for an otherwise adequate installation and are therefore 
not looked on with favor by many health authorities and plumbing 
codes. When properly used, anti-siphon traps have a definite place 
in farm plumbing. In general, anti-siphon traps should be used 
where the total fixtures installed include not more than a kitchen 
Sink, a lavatory, and laundry tubs, and the disposal system is not 
Suited to handling normal bath room wastes. There will be many 
installations consisting of merely the pump and the kitchen sink, 
Such installations seldom justify a complete bath room sewage 
disposal system, and in such situations eohe ~Siphon traps are to 
be recommended, . 


If not more than a kitchen sink, a lavatory, and laundry tubs 
are installed, the drain may lead from the anti-siphon traps to a 
line of 4-inch field tile buried about 18" deep. Unless the soil § 
is tight, 50 feet of tile will ordinarily be adequate for a sink 
and lavatory, One hundred feet of tile will probably be necessary 
to handle laundry tubs, In tight soils, longer tile lines may be 
needed, The disposal tile should not be laid near trees or shrubbery 
or roots may clog it, 


Where fixtures other than Sinks, lavatories, and laundry tubs 
are involved, a complete sewage aiapesal system for handling bath 
room wastes shoula be installed, 


Soil or Waste Stack and House Drain 
The sewage from the fixture drains passes into either. the soil 
or waste stack, or the house drain, The soil or waste stack is the 


vertical portion of the sewage disposal pipe in the building. It 
passes down through a wall to the house drain. The upper portion 
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above the highest fixture drain opens to the outside air through | 
the roof or under an eave and is kmown as the main VON TN: DUP Rin pee | 
pose of this main vent is to allow sewer gases to escape to the 
- outside air and to maintain atmospheric pressure throughout the Reg 3: 
_ sewage system, Fixture drains are vented individually to this main 
vent to prevent the water seal from being siphoned from the traps. 


_ +The house drain leads from the soil stack to a point at least 
five feet outside of the house, Local and state plumbing regula- 
tions vary widely in their requirements for fixture drains, soil 
_ Stacks, vents, and house drains. Many of them are actually con- 
tradictory. But in general, a 3-inch soil stack and house drain 
is adequate for farm use. Many 2-inch stacks and drains have been 
used and are giving satisfactory service but the possibilities of 
_ trouble from careless installations with drains this small are 
enough that they are not to be generally recommended, | | 
_ There is no reason, other than the desire plumbers have to | 
obtain more work, why the main vent should continue the same size 
as the soil stack through the roof, although many.codes and regula- 
tions require it. Generally, a main vent of 1-1/2" pipe is large 
enough, although, in some of our colder regions, it may be desirable 
to increase the size to 3" as it passes through the roof and into 


the outside air to prevent it clogging with ice and frost in the 
winter. | . | 


>. The installation of house drains and soil stacks is simplified 

_ somewhat by the use of threaded rather than bell Joint pipe. How- 
(Le ever, few workmen are equipped to thread pipe 3” in diameter and lar- 
- aaa » ger, so that its use requires accurate preliminary measurement and 
ee / ordering pipe cut.to fit. 


Sewage Disposal Means 


As a general recommendation, a septic tank with a field-drain- | 
tile disposal field is the only acceptable means of disposing of bath 
room waste, Cesspools have been widely used but, except in rare | 
cases, are to be avoided. The purification of sewage in the soil " 
depends on the action of aerobic bacteria and molds, These organisms 
are not present deep in the soil where the air does not: penetrate, 
The seepage from cesspools is ordinarily below this level, The seep- 
_ age from cesspools is at such a depth that the probability of contam- 
inating the ground water is much greater than when a shallow field- 
tile disposal field is used. In addition to the sanitary disadvan- 
tages of cesspools, the walls of the cesspool. commonly become plugged 
with sewage after a relatively short time and it overflows on the 
surface of. the ground, A new one mst then be dug in a new location, 


oa) 


Septic Tanks 

A septic tank is merely a closed chamber in which the sewage remains 
long. enough for most of. the solid matter to decompose into liquids and gases, 
The gases escape through leaks in the cover, through vents, through the 
soil of the disposal field, or through the house drain and the main vent. 
The bacteria which bring about this decomposition are anaerobic, that is, 
they live where there is no air. For this reason, it is necessary that the 
septic tank be so constructed that neither the incoming or outgoing sewage 
agitate the contents enough to mix air with it. This is sometimes done by 
placing baffles in the tank in such a manner that the flow through the 
incoming and outgoing pipes does not disturb the main contents. Many 
recently constructed tanks accomplish the same’ thing by having the incoming 
sewage deposited straight downward at least 12" below the surface of the 
contents at one end of the tank and having the outgoing sewage taken straight 
upward from 16" -to“rs" below the surface at the other end cf the tank. 


The tank should be large enough to hold 24 to 72 hours of sewage. No 
septic tank should be smaller than about 500 gallons capacity. Most septic 
tank troubles result from small size or inadequate disposal fields. A 500- 
gallon tank is adequate for a family of five people. For larger families 
and institutions such as schools, 60-gallons capacity should be added for 
each additional person. | 


‘Single chamber tanks are adequate for most families of 10 or less 
persons. For larger families or institutions, two chamber tanks should be 
used. The second chamber is merely a reservoir into which the liquid sewage 
flows from the main chamber whenever sewage enters the main chamber. When 
the liquid sewage reaches 4 certain levél in this second chamber, a specially 
designed siphon discharges the sewage to the disposal field. The purpose of 
this second chamber is to provide this intermittent discharge to the dis- 
posal field and thus prevent water logging of the soil. Where less than ten 
persons use the system regularly, the discharge of the sewage into the tank 
is infrequent enough to provide the intermittent discharge to the disposal 
field without the installation of the second chamber and siphon. 


Common dimensions for a septic tank for 5 or less people are 6 feet 
long, 3 feet wide, and 4 feet deep below the outlet. level. The length 
should be about two to three times the width. 


The sewer line leading to the septic tank should have a grade of about 
1%. The outlet should slope not to exceed 2%. 


Septic tanks may be made of concrete, tile or steel. Some authorities 
estimate the life of a No. 12 gauge steel tank to average about ten to 
fifteen years. A well built concrete or tile tank will last indefinitely. 
However, the main fault of most steel tenks is that they are too sinall. 


The sewer line from the house to the septic tank must be water tight 


and the outlet from the septic tank should be water tight to a point at 
least 100 feet from the well. 7 : 
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Contrary to popular opinion, a septic tank does not make sewage fit to 
“drink. It merely decomposes solids. Théeffluent.from the tank is still 
sewage. Purification takes place in the soil after the sewage has seeped 
from the disposal tile and has been acted on by aerobic organisms. 


Disposal Fields 


Septic tank disposal fields are commonly made of ordinary 4-inch field 
drain tile buried about-18 inches in the soil. Many of them consist of a 
single line of tile, but it is usually better practice to have the tile line 
fork into two or more branches: “This'will decrease the possibility of the 
soil near the septic tank becoming water logged while that farther away 
‘receives no sewage. If the installation serves 10 or more people or is in 
very tight soil it is desirable to provide two separate disposal fields 
served through a distribution box located between the septic tank and the 
disposal fields. A switch in this box permits selection of the field to 
be used. Changing the switch at intervals of 2 or 3 months allows each 
field periods of rest and tends to avoid failure of the system. 


‘Tile lines in a disposal field should be at least ten feet apart and no 
seepage should be permitted within 100 feet of a well. 


‘Trees and shrubs should be cleaned from the seepage area. Otherwise 
roots may enter the tile and clog it. Lawns and gardens are ordinarily good 
locations for disposal fields. 


The amount of tile needed in a disposal field’ depends on the type of 
soil as well as the amount of sewage handled. A rule of thumb for average 
~“goils is no disposal field of less than 150 feet of tile and 20 to 50 feet 
of tile per person served. In very tight soils under drainage may be 
necessary. This might consist of drain tile a foot below the seepage tile 
with bank run gravel between. In many of the tighter soils, if is best to 
have a couple of inches of gravel under the seepage tile and 6 inches to a 
foot of gravel over it. 


Grease Traps 


Septic tanks and disposal: fields may be plugged by grease. For this 
reason, it is sometimes desirable to have the drain from the kitchen sink 
pass through @ grease trap before it reaches the septic tank. If the 
septic tank and disposal field are adequate this is usually not necessary 
in ordinary farm family installations. Grease traps should always be 
provided in institution installations if sinks drain into the septic tank. 
A grease trap is merely a chamber so designed that the prease will 

accumulate in tt and not pass to the septic tank. 


-Dairy Water Heaters 
Dairy water heaters are commonly of two types--the small portable type 


and the storage type similar to domestic water heaters. The choice will 
depend on the individual situation. 
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Watering Troughs 


Concrete, steel, and wooden watering troughs are most common. The con- 
crete ones are the. most durable and generally to be preferred. The water 
level in the trough can be-maintained' by a float controlled valve on the | 
water line to the trough, or the trough can be filled by a manually con-_ 
trolled hydrant. If it is manually controlled, a frost proof hydrant is to 
be preferred. Such hydrants are so built that when they are shut off a 


cup for each two stanchions. .Two cows thus use one cup. “ 


Lawn: and: Garden Watering Equipment 
ee 


A wide variety of types and’ styles: of lawn and garden watering equip-~ 
ment is on the market. Most of it. works: ‘In spite of advertising claims, 
none of it will give an even distribution of water over the entire watered 
area. Most of it will.fall into four: groups’ (1) overhead pipe lines, (2) 
rotary sprinklers, (3) stationary. sprinklers, ‘and (4) porous hose. 


Overhead pipe line systems are expensive but are preferred by many 
truck gardeners. Tney allow close working ‘of the rows. The better ones 
oscillate the pipe through about a 90 degree arc so that the ground is 


sprinkled first on one,side of the pipe liné' then on, the other. Such systems 


commonly use from 40, to; 60 gallons of. water per thinute per 100 feet of pipe 
line. nae ae Headey Me the sme oe em 
Rotary sprinklers distribute the water in a‘circle or in an.arc of a 


circle about the place where the Sprinkler is located. They vary widely in 
style, price, evenness of distribution of water and durability. 


Stationary sprinklers are usually cheap devices. Some of them are quite 
satisfactory but are usually used when only small areas are to be watered. 


Porous hose is made of canvas tube. The water oozes from the hose 
throughout its entire length. It is:laia along the rows in the garden or on 
the lawn and must be moved at reguler intervals to water a wide area. This 
type of watering is not effected by wind as are the sprinkler types. 


+ 


The amount of water needed varies with the soil and crop but, in general, 


crops need about one inch of water every ten days. About 28,000 gallons are 
needed for one inch of water on an acre.:'Thus, about 300 gallons an hour 
would be needed to place one inch of water on 1/8 acre in 12 hours. pinabe 
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1. For table of the maximum practical suction lifts of pumps at different 
altitudes see page +} . 


2. For table of "Friction of Water in Pipes" see pages 12-13 
3. For table of "Common Rates of Water Flow" to Fixtures see page 19 _.- 


h. Common farm water requirements when water under pressure 18 available. 


Common farm water requiremen a 


Use Quantity 
Fach member of family 35 gal. per day 
Each milking cow ° 35 gal. ‘per day 
Each horse, dry cow, or beef cow le gal. per day 
Each hog’ 3 gal. per day 
Each sheep | 2 gal. per day 
Bach 100 chickens 3 gal. per day 


5. Conversion Factors. 
Weight of 1 cu. ft. of water at 62° F.= 62.355 lbs. 
Weight of 1 U.S. gallon of water at 62° F.= 8.3356 lbs. 
icu. £t--/7:48 U:S. galions 

1 UsSS gallon =.134 cu. ft. 

1 U.S. gallon =.833 Imp. gallons 

1 Imp. gallon +1.2 U.S. gallons 

1 Barrel =42 U.S. gallons 


6. Capacity of round cisterns and tanks ‘per--foot of depth. 


Diameter ~~" o Diameter 

of tank No. U.S. , of tank No. U.S. 

in feet Gallons . in,feet . _ Gallons - 
1 5 By tat i. 710.90 
14 13.22 ae: Lis. - . 776.99 
2 23.50 Gi 12 845.35 
ax 36.72. | 124 918.00 
3 52.88 13 992.91 
33 71.97 133 1070.80 
y 94.00 1h 1155.50 
ys 118.97 14s 1235.30 
5 146.88 15 1321.90 
53 Vries 153 1411.50 
6 gays 5k « Ieee 1504.10 
63 248.23 163 1599.50 
7 287.88 jee 1697.90 
1S 320.48 > 17 1799. 30. 
8 376.01 - 18 1903.60 
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Diameter 


of tank 
in feet 


6A. eye 


No. U.S. 


475.89 


Capacity of round cisterns 
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GLO. 7K 
Cost_of Operating Electric Pumps 


Average Watts input 
to 1-phase motors 
at full load 


207 
305 
408 


-* 460° 


990 
1500 
1970 
2950 
4650 
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tanks per foot of depth-continued 


Diameter eas oe 


of tank 
in'feet °:. _. 


No. U.S. 
: Geiltons _°.(,. 


‘183 sare .- 2010.80 


2120.90 


BOR rae, BBS OO 


23505107 


Cost: per hour for 
continuous operation when 
electric rate is 3¢/kwh. 
$.0063 . 
.0093 
was 
JOAG2 


(bis tn SOBER” 
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. - +0300 
CM Ae Sot 
PO ately: 
* 171395 


Minimum Wire Sizes for Power: Lines to Pump Motors. (W.P., Insulation) 
A acta cep ea ee, ne 


H.P. of Motor. 
Single Phase 


110-V 220-¥ 


Te 


Distance in Feet from Transformer . . ok 


10 100 
to to) is 
100 200 
12 pean 
12 12 
12 12 
12 12 
10 10 
10 10 
10 8 
8 8 
6 6. 
6 4 


12 
he 

pe 
dO 
8 

8 

6 

6 

4 

2 


Minimum Wire Sizes. 


12 
12 
10 
10 
8 
8 
6 
4 
2 
1 


200 = 300 
HSE Ne #10 Miah iy oe, 
300 400 500 


12 
12 
10 
10 
8 
6 
6 
\ 
2 
0 


12525710 10 10 
TO 55.30 10 10 
10 8 8 8 
Goines B 8 6 
Out eG 6 6 
6 e 6 \ 4 
Ar) ete 4 4 
Qu 2 2 1 
Avs Puce t 0 0 
40. + 00 00 000 


(See wiring specifications for minimum size of outdoor spans of wire for 
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Conversion of Units of Power 


Horse-  Ft-lbs per BIU per 
Unit power minute Watts § Kilowatts minute 
£4 BL | 33,000 » TH6 -7h6 ho by 
1 Ft-1b/min .0000303 1 0226 . 0000226 .001285 
1 Watt -001340 4h 2 if .001 .0568 
1 K.W. 1.341 kh 250 1000 1 56.8 
1 BTU/min. .0236 778.4 17.6 .0176 1 


Data on American Standard Steel Pipe 


Nominal Diameters Weight per Weight of water 
size External Internal Thickness foot per foot 
Inches Inches — Inches Inches Pounds Pounds 
1/8 405 269 .068 2h .025 
1/4 540 . 364 .088 42 O45 
3/8 675 493 .091 30. .083 
1/2 840 622 .109 85 132 
3/4 1.050 82h ek: 1.13 .231 
1 1.315 1.049 133 1.67 O10 
} 1.660 1.380 140 2.27 65 
s 1.900 1.610 145 rs Tegal 88 
2 BIBT 9uin- 2 OOF .154 3.65 1.45 
4 2.875 2.469 203 5.79 2.07 
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Capacities of Typical Water Softeners. 


Hardness in water is commonly measured in terms of grains. 


| Hard water may be expected to have from 5 to 50 grains of hardness 


per gallon. It is best to have 4 chemical analysis of the water 
before the softener is bought and then to select a softener that 


.- will need regeneration not oftener: than: once a week - a size that 


will need regeneration only once.in two weeks. is still better. 


One well-known manufacturer gives the following capacities for 
his softeners between regenerations: 


Size of Tank Flow rate Wt. of Zeolite Grains of 
Diameter Height G.P.M. Pounds hardness removed 
nat Sa 66" 6 55 12, 000 
Be ty 66" 8 110 2k, 000 
maaee 66" 14 165°)" 36, 000 
19" 66" 18 220... -*. 48,000 
Bai 66" 26 330 72,000 
25" 66" 32 4LO 96,000 
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For Combination Softener and Iron Remover 
. Cae Dae On Meee, . PSN het 4 iy i 


Size of Tank « Flow rate Wt. of Zeolite” GFaInS OP. 
Diameter Height G:P.M.. + Pounds _ hardness removed 

ea Ee 66" Ge ee 0 Pt eet Og OOD 

LSA Gen Bi 100 16,0005: - 

LN ert GG" Lb ee 150 . +» @4,000 

19" 66" 18 ‘200 Ch a Beh OOO 

23" 66" 26 . - 300 a 6B O00 

25" 66" 32 400 64, 000. 


Size of Tank - 


Dia. HG, 
We 66" 
13" 66 "1 
17" 66" 
19” 66" 
ait 66" 
ak" 66" 
li i 66 " 
13” 66" 
ny Au 66 iT 
19" 66 iy 
ge ae 66" 
ts OO" 


Gallons of Water Softéned Between Regensrations ° 7 


Grains of Hardness per Gallon | 


as 


‘ies I I oO ou 20, nee MASE 
Car. Gal.” Gal.” Galve-Gal, | Gal, Gal. Gal. Gal. “Gal. 


2400 1200... 800 600. 480 hoo | as 3 ; 

4800 2400. 1600 1200. 960 800, 685 600. 533 k80 
F200 3600 2400 1800 1hk0 1200. 1028 900 800 720 
“9600 4800. . 3200. 2hoo 1920. 1600: 1370 1200 1066 960 


/ 1hh00 7200 - 4800 3600 2880 2400 2056 1800 1600 i1hho 
'19200 9600 6h00 4800 3840 3200 2750 2ha0 2132 1920 


For Combination Softener and Iron Remover 
on Remover 


1600 800 533 hoo. | | 

3200 1600, 1066 800) 640! 533 ks? | do 

4800 2400 1600 1200 . 960 800 685°. 600 533 480 
6400 3200 2132 +1600 1380 1066 - 914 7 800, 71 oho 
9600 4800 -3200 2h@0 1920: 1600 1370 1200 1066. 960 
12600 6400 4264 3200 2560 2132 1828 1600..1422 1280 


Special softeners and conditioners.are made to meet many Special con- 


ditions. 
lize acid, 


12: Installing Pumps: : .. 
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Always study and follow the directions that come with the particular pumps... 


A. Shaddow Well ose pa ee 


i. 


Location»... 


$e 10M 
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Boy: 


fey ge f ; 
Select.a conviently ac¢essible location, that is Clean, dry, 
well ventilated, and frost proof. It need not be directly 
over,the well. SRS i a) ‘e 
Place pump and tank on a solid foundation Slightly above 
floor level. Provision for air circulation under the tank 
will prolong its life. 


pape hae 
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c. Provide for as straight ie eae suction line to the well 


11. 


Deep Well 


Ls 


‘as is practical. 
d. Check on local health and milk requirements. 
Suction Pipe to Well. 


a. Must slope continuously upward from the water in the well to 
the pump. 


b. Size must not be smaller than opening in the pump to which 
it connects. It may need to be larger. Use the table on 
"Friction of Water in Pipes” on page le to calculate size 
of long suction pipes. Remember that friction in the pipe 
amounts to the same thing as increased depth to water. 


¢. Put strainer and foot valve on lower end of pipe in the well. 
Supply pipe from pump to tank. 
a. Slope pipe continuously upward from pump to tank. 


b. Install pressure relief valve in piping near the pump where 
it cannot be isolated from the pump by a valve. 


‘ce Connect automatic motor control switch to tank or to supply 
_ line to tank if tank is at a distance from pump. 


Connect air volume control. 

Peet electrical wiring according to wiring specifications. 
Check the lubrication - follow directions with the pump. 
Check belt tension - adjust if necessary. 


Turn pump and motor by hand to see that all moving parts are 
free to move. 


Prime the pump. 


Close the switch and start the pump - the pump may have to be 
Seige again before it breety to pump water. 


Do not cover pipe in aitches until pump has been in operation 


for at least 24 hours. 
Reciprocating (including differential) 
Location 


a. ‘The pumping head must ‘be directly’ over the well, as it is 
~ usually best to mount it on the concrete well curd. 


“® 
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Weather Protection. 


a. A weatherproof, frostproof. pump house may be built over the 
well. 


b. The pump may be placed ina masonry ee over the well if the 
pit is well drained. > 


c, <A Frost: Proof: Set, length may be installed. in: the well beneath 
the pumping head. This -provide's: underground. discharge below 
frost level. 


., Drop ioe) and. Open End. cylinder. ‘) 


a. Attactr oylinder th lever end. ‘of azop eh oa! BAA lower into well. 


b. Attach foot valve. ‘to, lower end or pump “rod. 


ou: Levan pump rod with attached font veive. Trithot plunger) 
into drop pipe until foot. valve. seats in bottom of cylinder. 
Tap rod lightly with block of wood to seat valve. Turn rod 
counter-clockwise to unscrew. check valve. Remove rod from 
well. 


da. Attach plunger to lower end of pump rod.. 


e. Lower, pump rod, with attached plunger into drop Ripe. 


f. Place pumping head in position. Turn it by hand to the 
bottom of the stroke. Raise. pump rod 2 inches by hand, cut 
and fit it to the pumping head in this position. 


trot Pipe and Closed End Cylinder. 
a. Assemble cylinder ineluding plunger and foot valve. 


b. Attach first section of pump rod te eae . 


D, Slip first section of drop Bide over pump rod and attach © 


to cylinder. 


d. Lower cylinder into well and attach “additional sections of 
-pump rod .and rep. Pipe as,.it goes down. 


e. Place pumping head in Bonita Turn it by hand ‘to the 
|. ,bettom of the..stroke. _ Raise pump .rod 2 inches by hand, cut 
and fit it to the pumping head Ain this. position. 


Check lubrication .-.follow directions with the pump... . 


Check belt tension and adjust if necessary. 


“7 earn. je ani cals by hand a be. sure, that all ech parts are 
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C. Deep Well 


1. 


a: 


Connect tank, automatic motor switch, air volume control, 
pressure relief valve, and electric wiring as for shallow well 
pumps. 


Close the Switch and start the pump. 

Jet. 

Location - same as for shallow well pumps. 
Drive and delivery pipes from well to pump. 


a. Must slope continuously upward from water in the well to the 
pump. 


b. . det, jet body, and venturi are assembled on the lower ends 
of the drive and delivery pipes and lowered into the water 
in the well. Foot valve and strainer are attached below the 
Jet body. 


c. Size must not be smaller than openings in the pump to which 
they connect. They may need to be larger. Use the table on 
"Friction of Water in Pipes" on page 12 to calculate size of 
long delivery pipes. Drive pipes may be one size smaller. 
Remember that friction in the pipes amounts to the same thing 
as increased depth of well. 


Supply pipe from pump to tank - same as for shallow well pumps 
except that most jet pumps require the installation of a con- 
trol valve at the outlet of the pump. 


Connect air volume control, automatic motor switch and electric 
wiring as for shallow well pumps. 


Prime the pump-follow the directions with the pump. 
Close the switch and start the pump. 


Do not cover pipes in ditches until pump has been in operation 
for at least 2h hours. 


13. Percolation Test for Determining the Amount of Seepage Tile Needed in a 
SS ern nn OE Page site Needed in a 


Septic 


A. 


4 is 


eri 


Tenk Disposal Field 


Dig a hole 1 foot square and to a depth equal to that at which the 
seepage tile is to be laid. 


Fill the hole with water and allow the water to Seep away. 


While the bottom of the hole is still moist fill the hole with 
water to a depth of 6 inches, 
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“Minutes req red for. 


Under-drain should be used — 
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